ABSTRACT: A field experiment was carried out at the experimental farm of Fac. of Agric., Minia Univ. during two seasons (2012/2013 and 2013/2014) to study the effect of compost (0, 2.5, 5 and 7.5 ton/fed) and eight bio-stimulant treatments (salicylic acid (Sal.) at 100 and 200 ppm, ascorbic acid (Asc.) at 100 and 200 ppm, active yeast at 5 and 10 g/l, vit. E at 50 and 100 ppm and control) on growth and fruit yield production of cumin plants. The data showed that using 7.5 ton/fed compost significantly increased vegetative growth parameters (plant height, stem diameter, number of branches/plant and herb dry weight/plant) and yield and yield components characters (number of umbels/plant, fruit yield/plant and / weight of 1000 fruits) comparing with other treatments. Treating plants with Sal., Asc., active yeast and vit. E, each at two concentrations significantly increased vegetative growth parameters and yield and yield component characters comparing with control treatment, except Asc. at 100 ppm for weight of 1000 fruits during the first season. The best treatments were Sal. followed by Asc., then active yeast and vit. E, each at high concentrations in this concern.
INTRODUCTION
Cumin (Cuminum cyminum) is regarded as the most important medical herb in the country. It is a small and annual umbellifera plant (Apiaceae family) that has a short growing season, low water consumption and a relatively high resistance to environmental tensions (Kafi, 2002) , Its aromatic fruits and can be used in curing indigestion and dyspepsia and for increasing milk. It was also shown that cumin can affect grampositive bacteria (Ani et al., 2006) .
Organic material improve soil physical and chemical properties that important for plant growth (Synman et al., 1998) ; Badran et al. (2007) ; Ahmadian et al. (2011) , Asl and Moosavi (2012) , Seghatoleslami (2013) and Patel et al. (2013) on cumin found that application of organic fertilization resulted in a significant increase in growth and yield characters.
Active yeast caused a significant increase in vegetative growth and yield production of crops such as cumin (AlDoghachi et al., 2012) , coriander (Rekaby, 2013) , Nigella sativa (Ismail, 2008 and Abdou et al., 2013b) , caraway (Botros, 2013) .
Salicylic acid (Sal.) is an endogenous plant growth regulator. It is involved in various physiological processes of plant growth and development (Cleland, 1974) . Furthermore, SA significantly enhance plant growth and yield of many medical plants such as cumin (Al-Shewailly, 2012 and Rahimi et al., 2013) , caraway (Shala, 2012 , Botros, 2013 , coriander (Rekaby, 2013 and Arzandi, 2014) . Some vitamins have been reported to induce significant adverse effects in environment stress (Khan et al., 2006) . So, many authors concluded that some vitamins (vit. C and vit. E) had positive effect on growth and yield of medicinal and aromatic plants example : Botros (2013) on caraway and Badran et al. (2013) on coriander found that ascorbic acid increased all vegetative growth traits and yield production. Moreover, Ismail (2008) on black cumin and Abdou et al. (2013a) on caraway concluded that vit. E significantly increased all studied growth characters and fruit production.
The present investigation aimed to study the effect of compost, active yeast, some antioxidants (ascorbic and salicylic acids and vit. E) on vegetative growth and fruit yield of Cuminum cyminum plants. A randomized complete block design was used in a split plot arrangement with three replicates. The main plots (A) included four levels of compost (0, 2.5, 5 and 7.5 ton/fed), while nine treatments (salicylic acid (Sal.) at 100 and 200 ppm, ascorbic acid (Asc.) at 100 and 200 ppm, vit. E at 50 and 100 ppm, active yeast (Saccharomyces cerevisiae) at 5 and 10 g/l in addition to control) occupied the sub plots (B), therefore, the interaction treatments (A×B) were 36 treatments.
MATERIALS AND METHODS
The fruits of cumin were sown on October, 5 th in both seasons. The experimental unit (plot) was 3 × 3 m and containing 4 rows, 60 cm apart and seeds were cultivated in hills, 25 cm apart, therefore plot contained 48 hills and plant were thinned to two plants/hill after 5 weeks from sowing date. The physical and chemical analysis of the used soil is shown in Table (a). Compost (called El-Neel compost) was obtained from the Egyptian company for solid waste utilization, El-Minia El-Gdeda City. This compost was added during preparing the soil to cultivation in both seasons. The physical and chemical analysis of the used compost were shown in Table  (b) . The treatments used were applied as foliar spray twice for each season; the first spray was applied after 38 days from sowing date and after a month thereafter in both seasons. All other agricultural practices were carried out as usual in the two seasons.
Plants were harvested in the start of mature stage (70%) at the second week of April in both seasons.
Data were recorded as follows:
1-Vegetative growth parameters: plant height (cm), stem diameter (mm), number of main branches and herb dry weight (g)/plant.
2-Yield and yield components: number of umbels/plant, fruit yield/plant (g) and fruit yield per fed (kg) and weight of 1000 fruits.
The obtained data were subjected to the statistical analysis of variance MSTAT-C (1986) and L.S.D test at 0.05 was used to compare between average of treatments.
RESULTS AND DISCUSSION

1-Vegetative growth parameters:
Data presented in Tables (1 and 2) showed the response of growth of cumin plants to compost, salicylic acid, ascorbic acid, active yeast and vit. E, as well as, their interaction on vegetative growth (plant height, stem diameter, number of branches and herb dry weight/plant).
Effect of compost: The three levels of compost significantly increased growth parameters comparing with control in both seasons, except, low level (2.5 ton/fed) for stem diameter in the first season and low level for herb dry weight in the second season. Moreover, the data indicated that the obtained values were increased by increasing the level used of compost in the two growing seasons. Therefore, the application of high level of compost (7.5 ton/fed) gave the tallest plants (32.9 and 32.3 cm), the thickest stem diameter (2.68 and 2.99 mm), maximum branch number (4.56 and 4.94) and the heaviest herb dry weight (3.41 and 3.74 g/plant in both seasons, respectively). The promoting effect of compost on vegetative growth parameters may be due to physical and chemical properties of the soil, the microbial function and chelated of macro and microelements content that provide biological and mineral nutrition. These findings were in agreement with those obtained by Badran et al. (2007) ; Ahmadian et al. (2011) and Seghatoleslami (2013) on cumin.
Effect of spraying with bio-stimulants: It was clear that applying salicylic acid, active yeast, ascorbic acid (vit. C) and alphatocopherol (vit. E), each at two concentrations significantly increased all vegetative growth parameters in both seasons, except active yeast (5 g/l) in the two seasons and ascorbic acid (100 ppm) in the second season for number of branches/plant. Among eight treatments, salicylic acid at 200 ppm recorded the tallestplants (35.6 and 33.4 cm), the thickest stems (2.64 and 2.78 mm), more branches (4.62 and 4.38) and the heaviest herb dry weight (3.36 and 3.38 g/plant in both seasons, respectively), Salicylic acid as an endogenous growth regulators have been reported to induce significant adverse effects in environment stress and have important roles in plant growth and development (Behjou et al., 2014) . Our results are in some direction with that of Al-Shewailly (2012) and Rahimi et al. (2013) on cumin and Shala (2012) and Botros (2013) on caraway.
Effect of interaction: The combined treatment of compost at 7.5 ton/fed and salicylic acid at 200 ppm resulted in the highest values on most cases.
2-Yield and yield components:
Effect of compost: Data presented in Tables (3 and 4) indicated that the three levels of compost significantly increased umbels number/plant, fruit yield/plant and /fed, as well as, weight of 1000 fruits, in both seasons, as compared with control, except, low level for umbels number in both seasons. The highest values of four characters were obtained with the high level of compost (7.5 ton/fed). The obtained results indicated the favorable effect of compost on cumin plant productivity, these results might be due to the role of organic material for continues supply of nutrients, growth stimulants, disease suppressors, support biologically diverse and metabiologically dynamic process during the plant growth (Fliessbach et al., 2000) .
The effect of compost agreed with the results of Asl and Moosavi (2012) and Patel et al. (2013) treatments without significant differences among them in most cases. Salicylic acid plays an important role in plant defense response against pathogen attack and is essential for the plant development and biomass. Salicylic acid and ascorbic acid are considered as auxinic action since they have synergistic effect on growth and productivity of most aromatic plants. Similar results were obtained by Rahimi et al., 2013 on cumin, Botros (2013 on caraway. Rekaby (2013) and Arzandi (2014) on coriander regarding salicylic acid and Botros (2013) on caraway and Badran et al. (2013) on coriander in concern of ascorbic acid role.
Yeast is consider as a natural sources of cytokinins that stimulate cell division and enlargement, as well as, the synthesis of proteins, nucleic acids and chlorophyll. Application of active yeast caused significant increase in growth parameters and yield of medical plants such as cumin (AlDoghachi et al., 2012) , coriander (Rekaby, 2013) , caraway (Botros, 2013) and black cumin (Abdou et al., 2013b) .
Effect of interaction: The interaction between compost and bio-stimulant treatments was significant, in both seasons, for four parameters as clear shown in Tables  (3 and 4 
RECOMMENDATIONS
